Abstract. In this comment, we argue that the results obtained by Sobouti (2007, A&A, 464, 921) are based on a wrong formulae of the geodesic equations.
Introduction
Changing the gravity law through the modification of the action of gravity by means of using f (R) instead of the Einstein-Hilbert action satisfying the positive accelerating expansion of the universe (Carroll et. al. 2004; Sotiriou 2005) . Sobouti (2007) have developed a different f (R) theory that can reproduce the anomalous rotation curves produced in different spiral galaxies. Here, we revise the results of the latter work, based on wrong formulae of the geodesic equations.
The equations of motion
According to any textbook of General Relativity (Weinberg 1972) , in a spherically symmetric static metric as Substituting dϕ/dτ = J/r 2 and dt/dτ = 1/B, in Eq. (2) and assuming a circular orbit, dr/dτ = 0, gives
In galactic environments one can measure the circular orbital speed as
Eliminating J between Eqs (4) and (3) gives
Here, Eqs. (2-5), are the corrected form of Eqs. (15) and (20) (21) (22) in (Sobouti 2007), respectively. Substituting
from (Sobouti 2007) , into Eq. (5) gives
where α and λ are constants and s = 2GM/c 2 is the Schwarzschild radius. We consider, a) for the small amount of the cosmological constant, λ ≪ 1, we neglect the λ term, and b) we use x −α = 1 − α ln x + O(α 2 ), then for the first order term of Schwarzschild radius, s, Eq. (7) reduces to
Sobouti derived the same velocity relation with a plus instead of the minus after the second term in Eq. (8). The difference between our velocity relation and the same relation derived by Sobouti is
But, for r → ∞, the velocity difference, ∆v 2 → 0, and v
Conclusions
The theory demonstrated by Sobouti, explaining the flat rotation curves of different spiral galaxies, Tully-Fisher relation, and introducing a new version of MOND, up to the first order terms in α and s/r. This comment violates none of them in this limit, because the first two main results are based on the constant term in the velocity relation,
, that agreeable with our derivations, and the third one is obtained by expanding B(r) of Eq. (6), up to the first order in α and s/r in the weak-field approximation, that derived correctly by Sobouti. But it is expected to change his main results in higher order limit in α and s/r, and for very compact objects, where r ∞.
